INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a type of obstructive lung disease. It is not fully understood how tobacco smoke and other inhaled particles damage the lungs to cause COPD. The most important process responsible for lung damage is long-term smoking as it causes airway inflammation characterized by neutrophil, macrophage and activated T lymphocyte infiltration, and by increased cytokine concentrations such as tumor necrosis factor- (TNF-), interleukins (IL-6), and IL-8. [1] Although almost all smokers show some evidence of lung and systemic cellular and/or humoral inflammation, only a few experience an amplified response and develop COPD. [2] Several studies have shown systemic inflammation in COPD patients with increased neutrophil, macrophage and Tlymphocyte numbers, and high concentrations of inflammatory mediators in peripheral blood (Creactive protein (CRP), IL-6, IL-8 and TNF-). [3] TNF- is a powerful proinflammatory cytokine primarily produced by activated macrophages. Little is known about the mechanism of increased TNF- concentration in the plasma of COPD patients, and its relationship with disease severity and active smoking has not been established. [4] We hypothesizd that active smoking may be associated with more severe systemic inflammation in COPD patients. To test our hypothesis, we analyzed concentrations of TNF-, IL-6, IL-8, and CRP in the peripheral blood of current smoker and ex-smoker with COPD, with a wide range of airway current smoker and nonsmoker controls. Malondialdehyde (MDA) is one of the stable end products of lipid peroxidation (LPO). The objective of this study was to evaluate oxidative stress, antioxidant status and TNF- levels in patients with COPD.
MATERIALS AND METHODS
The present study was conducted in the Department of General Medicine, Institute of Medical Sciences, Banaras Hindu University, Varanasi, India, during June 2012 to June 2013. Forty-four COPD patients along with an equal number of age-and sex-matched controls were included in study. The inclusion criteria were COPD at any stage (mild, moderate, severe, and acute exacerbation) and exclusion criteria were presence of co-morbid conditions such infectious disease, septicemia, Sickle cell disease, hypertension, diabetes, Alzheimer's disease, and Parkinson's disease. COPD patients taking drugs, such as multivitamins, antioxidants, lycopene, -carotene, astaxanthin, selenium, green tea, that can have antioxidative effect were also excluded. Detailed history and clinical examination of each patient was carried out. All patients underwent routine investigations. About 10 ml blood sample was collected from study subjects, centrifuged, and stored at 20 C. These samples were then subjected to estimate MDA level (by thiobarbituric acid assay; Philpot method), assay of TNF- (by TNF- (Human) ELISA KIT Protocol), and total antioxidant levels.
Statistical Analysis
The analysis was carried out using the SPSS 16 software. The various parameters studied during observation period were compared using  2 -test for noncontinuous variables. For continuous variable Student's t-test and analysis of variance were used. For all analyses, p-value < 0.05 was considered as statistically significant.
RESULTS
This study consisted of 44 COPD patients and 44 controls. Age distribution pattern shows that maximum number of patients with COPD belong to age group above 60 years (47.7%), followed by patients aged 51-60 years (31.8%). The patients aged 40-50 years group had minimum (20.5%) prevalence of COPD. Of 44 patients, 32 (72.7%) were male and 12 (27.3%) female. Pack-year data show that most cases had pack-years of more than 20 years (21 cases, 47.72%). MDA level was significantly higher in all cases, and it was statistically significant in COPD patients in Global Initiative on Obstructive Lung Disease (GOLD) grades 2 and 3 (Tables 1 and 2 ). Total antioxidant level was significantly lower in all the patients with COPD and was statistically significant in patients in GOLD grades 2 and 3 (Tables 3 and 4 ). Like MDA, TNF level was also significantly higher in all the cases, with statistical significance in GOLD grades 2 and 3 (Tables 5 and 6 ). The MDA levels in COPD patients with pack-year less than 10 years were lower and in patients with pack years 11-20 years and >20 years were statistically significant higher than the controls. The total antioxidant levels in COPD patients with pack-year less than 10 years and 11-20 years were higher and those in patients with pack-years >20 years the reduction was statistically significant when compared with the controls. The TNF- levels in COPD patients with pack-year <10 years were lower and in patients with 11-20 years and >20 years, the increase was statistically significant higher than the controls.
DISCUSSION
This study shows that COPD was prevalent the most in cases aged more than 6o years and majority of them are men, which supports the findings of some previous studies. [5] Most cases had pack-years of more than 20. The exact threshold for the duration/intensity of cigarette smoking that will result in COPD varies from one individual to another.
In the absence of genetic/environmental/ occupational predisposition, smoking less than 10-15 pack-years of cigarettes is unlikely to result in COPD. However, the single best variable for predicting which adults will have airflow obstruction on the spirometry is a history of more than 40 pack-years of smoking. [6, 7] MDA is a highly toxic product of the LPO of unsaturated fatty acids by free radicals. Because it is a stable product, this is the reason why it is used as the marker of oxidative damage of unsaturated fatty acids. In this study, the level of serum MDA was found to be significantly higher in cases (1.35  0.52; p < 0.001) compared to healthy controls (0.33  0.05). Similar result was found in a study by Bartoli et al. [8] In the present study, antioxidant level was found to be significantly lower in the COPD patients (0.041  0.022; p <0.001) compared to healthy controls (0.130  0.047). These findings are similar to those reported in a study conducted by Pirabbasi et al. [9] The level of TNF- was found to be significant higher in cases (0.886  0.424; p <0.001) compared to age-and sex-matched healthy controls (0.111  0.059), which is similar to that reported in another study. [10] When comparative analysis was carried out according to GOLD grade, we found that in GOLD grade 2 the level of MDA was 0.306  0.043 (p <0.001) and that in GOLD grade 3 it was 0.399  0.039 (p < 0.001). Similar result also found by Kluchová et al. [11] The mean value for antioxidant level was found to be 0.147  0.045 (p <0.001) in GOLD grade 2 whereas in GOLD grade 3 it was 0.0880.012 (p < 0.001), which shows antioxidant level significantly decreases as GOLD grade increases. The mean value of TNF- level was 0.7111  0.287 (p < 0.001) in GOLD grade 2 whereas that in GOLD grade 3 was 1.303  0.416 (p <0.001), which showed statistical significance and increase in TNF- level with higher GOLD grade. Similar result was also reported by Von Haehling et al. [10] In the present study when comparative evaluation was performed between MDA level, total antioxidant, and TNF- levels, the findings were similar to those reported in some previous studies. [12, 13] 
CONCLUSION
To better understand the role of these trace elements and oxidative stress in the pathogenesis and complications of COPD, we recommend further clinical studies with large number of patients and using more sophisticated techniques, to reach any conclusion so that antioxidants and mineral supplementations can be used for better management of COPD.
